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PA3AE/T 1 UICXOAHBIE AAHHBIE N KOHEYHbIA PE3Y/IbTAT OCBOEHWSA
JNCLUMMNAVHBI

11 LUenun nsydeHns gucumnnnHbl (Mogyns)

Llenblo  m3yyeHuss OUCUMMAUHBL  «/ICTOYHMKM MUTaHUA» ABNAETCA  (hOpMMPOBaHUe Yy
CTY[leHTOB  TEOpPETMYECKMUX 3HAHWA U  NPaKTUYECKMX HaBblKOB B  06/1aCTM  CUOBbIX
aneKTpornpeobpazoBate/ibHbIX YCTPOWCTB W YCTPOMCTB 3/1EKTPOMUTAHUSA, BbIMOHEHHBIX Ha WX
OCHOBe

1.2. 3agauun gucumnivHel (Mogyns)

OCHOBHbIMM  33fja4aMn  AUCUUNUHBI  ABMSKOTCA  U3YYeHWe OCHOB (PYHKLMOHMPOBaHWS,
NMPUHLMNOB MOCTPOEHWS, NMapaMeTPOB M XapaKTEPUCTUK OCHOBHbLIX YCTPOWCTB 3/1EKTPOMUTaHWS,
METOAOB WX aHaiM3a M pacyeta, KOMMbIOTEPHONO MOAENMPOBaHUSA, MPUHLMMNOB MOCTPOEHMS
YCTPOWCTB 3MEKTPONUTaHMA, WX CTPYKTYP; (hOPMMPOBaHME HaBbIKOB MPaKTUYECKOW paboTbl C
NnabopaTopHbIMM MakeTamu Y3/10B CUCTEMbI 3N1EKTPOMUTAHUS.

1.3. MecTo ancumnivHbel (Mogyns) B cTpykType Ol BO
OuncumnnvHa  «CTOUYHMKM NUTaHWsS» BXOAMT B cOCTaB 6a30BoM 4acT bBroka |

OuncumnanHel (Mogynn).

Nornyeckas n cofep)kaTenbHas CBA3b AUCLUUMNANH, Y4YacTBYHOWMX B (POPMUPOBAHUM
npeacTaBneHHbIX B M.1.5 KOMMNETEHUWIA:
KomneTteHuusa: OlMK-4.
[NpepLecTBytoLme ANCUNNNNHbBIL: JKonorus, MartepnanosegeHue. TexHonorus
KOHCTPYKLMOHHbIX MaTepuasnios; BeefeHve B NpodecCMOHaANIbHYHO AeATe/IbHOCTb.
AncumnnuvHel, n3yyaemble 04HOBPEMEHHO: HET.
Mocnegyowme AUCUMNANHBLI:  Be30nacHOCTb  XKM3HeLeATeNIbHOCTW;  3aliuMTta  BbIMYCKHOW
KBaIM(DMKALMOHHON paboThbl, BKIOYas NOArOTOBKY K Npoueaype 3alumTbl U NPoLeaypy 3auThbl.

14. O6GbeM aUCUMNAMHBI (Moayns) (C yKasaHMeM TPYA0EMKOCTM BCeX BMAOB paboThbl)

Tabnuua la
O6beM gncUMNANHBI (MOAYNS) ANSt OYHOM (POPMbI 00YUeHUS
CewmecTp:
. O6LLas TPyLoEMKOCTb
Bugbl y4ebHol paboTbl 5
B3E B uac B3E B Yac
Obuwan TPYA0EMKOCTb AUCLUMINHDI 2 72 2 72
KoHTakTHasa paboTa obyyarowmnxca ¢ npenodaeamc.ie.yi / 36 / 36
(ayaMTOpHbIe 3aHATUSA)
Jlekuun 0.5 18 0,5 18
Jla6bopaTopHble paboTbl 0,5 18 0,5 18
MpakTnyeckue 3aHATUSA - - - -
CamocToATEeNbHAs paboTa cTyaeHTa 1 36 1 36
MpopaboTka y4ebHOro marepmana 1 36 1 36

KypcoBoi npoekT - - - -

KypcoBas pa6boTa - - - -

MoAroTOBKM K MPOME>XXYTOUYHOM aT TecTaumm - - - -
MpomeXxXyTouHast aTTecTauys: 3auveT



Tabmuna 16

O0bem pucuuNIMHBI (MOAYJIsA) AJs 3204HOI (pOpMBI 00yUeHHs

Cemectp:
. O01mas TpyaI0eMKOCTh
Buas! yueOHOMH padoThI 7
B3E B 4ac B3E B 4ac

O0mast TpyI0eMKOCTh TUCTTHTLTHHBI 2 72 2 72
npemodasumenen (ayoumapme summn) 028 | 10| 028 | 10

Jlexuuu 0,11 0,11

JlaboparopHbic padOTHI 0,17 0,17
IpakTrueckue 3aHATHA - - - -
Camocmosmensvnas paboma cmyoenmad 1,61 58 1,61 58
[TpopadoTka yucOHOTO MaTepHaIa 1,61 58 1,61 58
Kypcosoit mpoekr - - - -
Kypcosas padora - - - -
IIoo2omoera Kk npomexcymounoi ammecmayuu 0,11 4 0,11 4

ITpomeskyTOUHAs aTTECTALML: 3a4eT

1.5 Ilnanupyemble pe3yJibTaThl 00yUeHHs

Tabnuua 2
DopmMupyemMbie KOMIETeH U
Kommerenumn oOy4aromerocs, YPOBHHU OCBOCHHA COCTABIIAFOIIUX KOMIICTCHIMH
(hopMHpyEMBIE B PE3YIbTATE
OCBOCHHA JUCIHIUTHHBI IToporossrit ITpoasuHy THII IIpeBocxoaHBIH

(Moay )

OIIK-4 — ymeHne NpuMeHSITH COBPEMEHHBIE METOIbI IS PA3padoTKN MAJIO0T X0 THBIX, JHEProcheperaronmx n
3KOJOTHYECKH THCTHIX MANTHHOCT PONTEIHLHBIX TEXHOJIOTHIi, 00ecTieMnBAIOIMIX 0€30IMACHOCTD JKU3HEICATETLHOCTH
JIIO/IEH M MIX 3AINTY 0T BO3MOIKHBIX ITOCJICACTBHIT aBapuii, KatacTpod n cTHXHIIHBIX 0eCTBHIi, YMEHHEM NPHMEHSITH
CIIOCO0BI PAIHOHAILHOTO HCIOJIb30BAHNA ChIPHEBBIX, JHEPTETHYECKNX 1 JPYTUX BIJIOB PECYPCOB B MAITNHOCTPOCHHH

3Hanme (OITK-43)
3HATh OCHOBHBIC MCTOBI
HUCTIOJIb30BAHUA HCTOUYHHKOB
TMUTAHHA 71 Pa3paboTKu
HEProcOSPETArOIINX
TEXHOJIOTHH B COOTBCTCTBHH C
TEXHHYCCKHUM 3aJAHUCM

3HATH THIIOBBIE MCTOABI
HCTIOTb30BAHMS
HUCTOYHHKOB ITHTAHUA
U1 pa3paboTKu
JHEProcOSPETAFOIINX
TEXHOJIOTUH B
COOTBCTCTBHH C
TCXHUUCCKHUM 33 TAHHEM

3HATh COBPEMECHHBIE ME-
TOBI HCTIOJB30BAHHS
HUCTOYHHKOB THATAHUS JJTS
pa3paboTku
3HEprocOeperaroImmx
TEXHOJIOTUH B CO-
OTBETCTBUH C TCXHHUYC-
CKHM 33JaHHEM

3HATh COBPEMECHHBIC
PaAaHOHAJIBHBIC MCTOABI
HCIOJb30BAHNA HCTOYHHKOB
TUTAHUS A7 Pa3padoTKA
3HEprocOeperaroImmx
TCXHOJIOTHH B COOTBETCTBHH C
TEXHAYCCKHM 33TaHHCM

Yuenne (OIMK-4Y)
YMerp TNPUMCHATHE OCHOBHEBIC
HUCTOYHHKH IMUTAHUA AJIA
pa3paboTku
HEProcOSPETAFOIINX
TCXHOJIOTHH B COOTBCTCTBHH C
TEXHHYCCKHUM 3aJAHUCM

YMeTh NPUMEHATH
OCHOBHBIC HCTOYHHKH
TUTAHUS 711 Pa3paboTKH
HEProcOSPETAFOIINX
TEXHOJIOTUH B
COOTBETCTBHH C
TEXHHYCCKHM 33 JAHHEM

YMETh IPUMEHATH
COBPECMCHHBIC HCTOYHHKH
TUTAHHS A Pa3padOTKH

JHEProcOeperaroImmx
TEXHOJIOTUH B COOTBETCT-

BHU C TEXHUYCCKUM

3a7JaHUEM

YMETh PAHOHATBHO
TPUMEHATH COBPEMEHHBIC
HUCTOYHHKH IMUTAHUA I
pa3paboTku
JHEProcOeperaroImmx
TEXHOJIOTHI B COOTBETCTBHH C
TCXHHYCCKHUM 3aTJAHUCM

Braaeume (OITK-4B)
BraaneTtrs HaBBIKAMEH
HCTIOJIB30BAHUS OCHOBHBIX
HCTOYHHUKOB MUTAHUS I
pa3paboTku
IHEProcOSPETArOIINX
TEXHOJIOTHI B COOTBCTCTBHH C
TCXHHYCCKUM 3aTAHHCM

Bnagers maBeIkaMu
HCIIOJIb30BAHHS
OCHOBHBIX HCTOYHHKOB
TUTAHUS 1711 Pa3paboOTKH
JHEProcOSPETArOIINX
TCXHOJIOTHH B
COOTBCTCTBHH C
TCXHHYCCKHUM 33 JTAHHCM

Bnaneres HaBeIKAMH
HCIOJIb30BAHUS
COBPCMCHHBIX HCTOUHHKOB
TUTAHHS A Pa3padOTKH
3HEeprocOeperaroImmx
TCXHOJIOTHH B
COOTBCTCTBHH C TCXHH-
YECKUM 33JaHHCM

Brnagers HaBbIKaMu
PALHMOHATFHOTO MCIIOTB30BAHHSA
COBPECMCHHBIX HCTOTHUKOB
TUTAHUS A7 Pa3padoTKA
3HEeprocOeperaroImmx
TEXHOJIOTHH B COOTBETCTBHH C
TCXHHYCCKHUM 3aTAHUCM




PABJAEJL 2. COAEPKAHHUE JUCHHUIUVIMHBI (MOAVJIA) U TEXHOJOI'USA EE

OCBOEHMUA
2.1. CTpykTypa JMCUMILIMHBI (MOAYJISA) U ee TPYA0EeMKOCTh
Tabnuna 3a
Pacnpenenenue poHaa BpeMeHH Mo BUAAM 3aHATHH (0ouHas opMa 00ydeHHUs1)

Bumer yucOHOH
JEATCTHHOCTH, BKJIFOUAS ®opmbl H  BHI
m | CAMOCTOATCIBHYFO KOHTPOJIA
§ paboTy  CTyAEHTOB U OCBOCHHA
Nomm | Pazmen ¥ | Tpymoemxocts (B yacax) | Koast COCTABJLIIOIIUX
/i JTUACHMIITHHBI g KOMITCTCHITHH KOMITCTCHITHH
2 S| g Al a2 o (m3 (oHma
g |Eo|l8 o & OLCHOYHBIX
& |2¢lgel ©
S lEeAalR A CpEAcCTB)
1 2 3 4 5 6 7 8 9
Pa3znen 1. J/1eMEHTHI HCTOTHHKOB
mutadust, Ucrounnkn nutanns 0e3 ®OC TK-1
npeodpa3oBaAHNsI TACTOTHI
1 1.1. OCHOBHBIC 3JICMCHTHI CXCM 4 2 2 OIK-4 Texymmit
HCTOYHHKOB MHTAHHSA KOHTPOJIb
2 1.2. ICTOYHMKH TOKA U HATIPSDKCHUSL.
OU3HIECKUE MPOLECCH HAKOTLICHUS, 20 2 12 6 OIK-4 Texymuit
TICPEAAYH | IPCOoOPa30BAHHU
9 KOHTPOJIb
JNEKTPUUECKOM YJHEPIHA
3 1.3. XapaKTEpUCTHKH H 3JICKTPHUCCKHE 6 2 4 OIK-4 Texymmi
MOJICIIH CHJIOBBIX JJICMEHTOB KOHTPOJIb
4 1.4. Dnexrpuyeckue Tpe6(1BaHI/I}I K 4 ) ) OIMK-4 Texymmmid
MPOIIECCAM 3IEKTPHUYICCKOH CBApKH KOHTPOJIb
5 1.5. CXCMOTECXHIKA HCTOYHHKOB 6 2 4 OIIK-4 Texymmit
muTaHus 0e3 mMpeoOPa30BAHMS YACTOTHI KOHTPOJIb
6 1.6. TennoBBIEC H 3MCKTPHICCKHE 3 2 6 OIK-4 Texymmi
PSKHMBI PAOOTHI HCTOYHHKOB TTHTAHHSA KOHTPOJIb
Paznen 2. UCTOYHNKH MATAHNSA C ®OC TK-2
npeodpa3oBAHAECM YACTOTHI
7. | 2.1. IIpuMHBEI NOBBIMICHHA 4aCTOT 6 2 4 OIIK-4 Texymuit
mpeoOpa30BaHUL KOHTPOJIb
8. 2.2. CXeMOTEXHHKA HCTOYHHUKOB 12 2 6 4 OIK-4 Texymmit
MMUTAHAA C MPESOOPA30BAHAUCM YACTOTHI KOHTPOJIb
9. | 2.3. Tunosele OecTpaHchopMaTOpHbIC
(C raTpBaHMYECKOH CBS3bIO) U
Tpasc(hOopMaATOPHBIC (C 6 2 4 OIK-4 Texymmmid
raJbBAaHUYECCKOM Pa3BA3KOM) CXEMBI KOHTPOJIb
mpeoOpa3oBaTech
Bcero 3a cemectp 72 18 18 36
3auer OIlK-4 DOC TIA
HUTOI'O: 72 18 18 36




Tabmuna 30

Pacnpenenienue poHaa BpeMeHH M0 BHAAM 3aHATHH (3a0uHast ¢popma oOyueHust)

Bumer yucOHOH
JESITCIBHOCTH,  BKITFOUAs @opMBl M BHI
m | camocToATenbHYRO paboTy KOHTPOJIA
§ CTYJCHTOB u OCBOCHHA
Nenmm | Pazmen 5 | TpymoeMKoCTS (B yacax) Koapr COCTaBILAFOIIHX
/i JTUACHMITTHHBI g KOMIICTCHIIHH KOMITCTCHITHH
2 E ZE|aZ| o (m3 (onma
& £g (88| & OLICHOYHBIX
| EE|FE CPeACTB)
1 2 3 4 7 8 9
Pa3znen 1. J/1eMEHTHI HCTOTHHKOB
mutaaust, Ucrounnkn nutanns 0e3 D©OC TK-1
npeodpa3oBAHUS UACTOTHI
1 1.1. OCHOBHBIE 3IEMEHTHI CXEM 45 0.5 4 OIK-4 Texymmit
HCTOYHHKOB MHTAHHSA KOHTPOJIb
2 1.2. ICTOYHMKH TOKA U HATPSDKCHUSL.
DOU3HIECKUE MPOLECCH HAKOTLIICHUS, 125 | 05 6 OIK-4 Texy it
TICPEAAYH | IPCOoOPa30BAHHUI
9 KOHTPOJIb
JCKTPHUCCKON SHCPTHH
3 1.3. XapakTepUCTUKH U 3JACKTPUUCCKHUE 85 | 0.5 ] OIK-4 Texymumit
MOJICIIH CHJIOBBIX JJICMEHTOB KOHTPOJIb
4 1.4. Dnexrpuyeckue Tpe6(1BaHI/I}I K 65 | 05 6 OITK 4 Texymmmid
IPOIIECCAM 3IEKTPUYICCKOH CBAPKU KOHTPOJIb
5 1.5. CxeMOTEXHHKA HCTOUYHHKOB 85 | 0.5 ] OIK-4 Texymuit
mUTaHAA 03 MPeoOPa30BAHN YACTOTHI KOHTPOJIb
6 1.6. TennoBBIEC H 3MCKTPHYCCKHE 6 6 OIK-4 Texymmi
PSKHMBI PAOOTHI HCTOYHHKOB MMHTAHHSA KOHTPOJIb
Pazaen 2. UCTOUHMKH IUTAHUS C ®OC TK-2
npeodpa3oBAHAECM YACTOTHI
7. | 2.1. IIpuvMHBEI HOBBIMICHHA 4aCTOT 65 | 05 6 OIK-4 Texymuit
mpeoOpa30BaHUI KOHTPOJIb
8. | 2.2. CxeMOTEXHHUKA HCTOUHHKOB 85 | 0.5 ] OIK-4 Texymuit
MMUTAHASA ¢ IPESOOPA30BAHAUCM YACTOTHI KOHTPOJIb
9. | 3.3. Tunossie OecTpaHchopMaTopHbIC
(C raTpBaHMYECKOH CBS3bIO) U
Tparc(hopMaTOPHBIC (C 6,5 | 05 6 OIlK-4 Texynmmid
TaTbBAHHYCCKOM PA3BA3KOH) CXEMBI KOHTPOJIb
mpeoOpa3oBaTeich
Bcero 3a cemectp 68 4 58 OIlK-4
3auer 4 DOCTIA
HUTOIO: 72 4 58




Tabmuua 4

Martpuua komnerenuuii no pasaeaam PII

HaumenoBanue paszaena (tema) DopMHPYEMBIC KOMIIETCHIMH (COCTABJLIIOIIIE
KOMIICTEHITUI)
OIK-4
OIIK-43 | OTIK-4Y | OTIK-4B
Pa3nen 1. JaeMeHThI HCTOYHNKOB AT aHNsA, McTounnkn nuranns §e3 npeofpa3oBaHusa TACTOThI
1.1. OCHOBHBIC 3JICMCHTHI CXCM HCTOYHHKOB MMHTAHHSA + +
1.2. McTOoUHMKH TOKA U HanpsokeHUA. Ou3nyeckue + + +

MPOLECCHI HAKOIICHU A, NEPEAAaYH H IPe0oOpa3oBaHuUsA
3ICKTPHUYCCKON 3HEPTrUI

1.3. XapakTepUCTUKU U 3JCKTPUUCCKUE MOJCIIH + + +
CHJIOBBIX 3JIEMCHTOB

1.4. DmexTpruucCKue TPCOOBAHMS K TMPOLCCCAM + +
3ICKTPHYCCKON CBAPKH

1.5. CXeMOTCXHUKA HCTOYHHKOB NMUTAHUA 0¢3 + + +
mpeoOPa30BAHUS YACTOTHI

1.6. TenmoBbIe U 3NEKTPHICCKAUEC PEKUMBI PAOOTHI + +

HCTOYHHKOB ITHTAHWUA

Paznen 2. UcTOYHHKN NUTAHMSA € Ipeo0pazoBaHieM YaCTOThI

2.1. T1puyuHBI NOBBIICHHSI YaCTOT NPEOOpPa30BaHUS + +
2.2. CXeMOTEXHHKA NCTOYHUKOB IIHTAHMS C + + +
mpPeoOPA30BAHACM YACTOTHI

3.3. Tunoseie OecTpaHCHOPMATOPHBIE (C + + +

TATBBAHMYCCKOM CBA3BIO) M TPAHC(OPMATOPHEIC (C
TATBBAHIMUYCCKOH Pa3BA3KOiT) CXCMBI MPSOOpa30oBaATCICH

2.2. Coaep:kaHue TUCUHMILIHHBI (MOIYJIs1)

Paszned 1. DiaeMeHTbI HCTOYHHKOB MUTAHUA. UCTOYHHKH NIUTAHUS 0€3

npeodpa3oBaHHUS YACTOTHI

1.1. OcHOBHbBIE 3JIeMEHTBI CXéM HCTOYHHKOB MUTAHUS

OCHOBHBIE 3JIEMEHTBI CX€M MCTOYHHKOB NHTAHHs (MPENOXPAHUTENH, peje, PEe3UCTOPHI,
KOHJIEHCATOPBI, TUOBI, TPAH3UCTOPBL, TPAHCPOPMATOPHI U APOCCENN, MUKPOCXEMBI), UX YCIOBHBIC
rpaduueckue obozHaueHus (Y1'O), Ha3HaUeHUE W peakuusl Ha MPOTEKaHHE SJIEKTPUUECKOTO TOKA
(Ha MPUIIOKEHHOE HATIPSLKEHUE).

Jlutepatypa [1]

1.2. UcToYHUKH TOKA U HanpsixkeHUus. Pusnyeckne npouecchl HAKOIJICHUS, Mepeaadu
U 1Ipeodpa3oBaHHUsI JJIeKTPHYECKOH YHEPTrUH

HcTOYHMKN TOKA W HANPsDKEHUs (MOeallbHble M pPeasibHble, MOCTOSIHHOTO M MEPEeMEHHOTrO
toka). Kma wu OGamanc wmomuoctel. Kosddumument wmomuoctu. IloHSATHE 3IEKTPHUECKUX,
ANEKTPOCTATHYECKUX M MArHUTHBIX Lerneld. Pu3ndyeckue NpoLecchl HAKOIUICHUS, Mepenayvd U
npeoOpa3oBaHUs SIEKTPUICCKON SHEPTHH.

Jlutepatypa [1]

1.3. XapakTepHCTHKH H 3JIEKTPHYECKHE MOAE/IH CHJIOBbBIX JIEMEHTOB

OCHOBHBIE XapPaKTEPUCTUKU U SJIEKTPUIECKHE MOJEIN CHIIOBBIX KOHIEHCATOPOB, ApOcceeh
u tpanchopmaTopoB. OcOOEHHOCTH MOITHBIX KJIOUEBBIX TPAH3UCTOPOB (OHMIONSAPHBIX, MOJEBBIX,
IGBT) u nuonos. KoHnyKTHBHAS CBSI3b U TaJIbBAHUYECKAs Pa3Bsi3Ka.

Jlutepatypa [1]

1.4. DnekTpuyecKue TPeGOBAHHS K MPOLECCAM JIEKTPHYECKOH CBAPKH

Tunbl Harpy30K HMCTOYHUKOB TNHTAaHUS (AKTUBHBIE W PEAKTHUBHBIC, IOCTOSHHBIC WU
U3MEHSIOIINECsT BO BpeMeHH). Pu3nueckue Mporecchl 3JIEKTPHUECKONW CBAPKU. DJIEKTPHUECKHE
TpeOOBaHUs IO OOECTIEYEHUIO CTAOUIIBHON CBAPOYHOM IYTH.

Jlutepatypa [1]




1.5. CxemoTexXHHKA HCTOYHHUKOB NUTAHMS 0e3 Npeo0pa3oBaHHs YACTOTHI

CxeMOoTeXHHKa NCTOYHUKOB MUTaHMs Oe3 npeoOpa3oBaHusl YacTOThI: CTPYKTYpPHAst cXxeMa U
NOJKJIFOUEHUE HAarpy3KH, BBIOOP WM pacdeT TpaHchopMaropa, BbIOOp U pacdyeT CXeMbl
BBINPSIMUTENS, BHIOOP M pacyeT CrIaKUBaroIiero (uibTpa, BHIOOP WM pacdyeT CTaOMIN3aTOpPOB
HANPSKEHUS/TOKA, PacUYeT MOLIHOCTH PACCESTHUS U K.T1.11.

Jlutepatypa [1]

1.6. TensioBbIe U DJ1eKTPUYECKHE PEKUMBI PA0OTHI HCTOYHHKOB IUTAHHS

TennoBble U ANEKTPHUECKUE PEKUMBI paOOTHl HCTOYHUKOB IMUTAHUS, IPOSKTHPOBAHUE CXEM
TEIUIOBOW M TOKOBOH 3aIIUTBI, BBIOOP CPENCTB 3aIIUTHI OT MOMEX CETH W IOMEX CaMoro OJjoka
MTUTAHUS.

Jlutepatypa [1]

Pazngen 2. UcTouHHKY NUTAHUS C Peodpa3oBaHHEM YACTOTbI

2.1. [Ipy4yuHBI NOBbILIEHHS YACTOT NPeodpa3oBaHuUsI

ITepexon Ha MOBBIMIEHHBIE YACTOTHI MPEOOPA3OBAHUS SJIEKTPUIECKON HEPTUU. BhMrphim
(B rabapurax, Macce, K.1.JI., CTOMMOCTH) TaKOTO MEePexXo/a JAJisi UICTOUYHUKA TTUTAHMS.

Jlutepatypa [1]

2.2. CxeMOTEXHHKA HCTOYHHKOB MUTAHHUSA C Pe00PA30BAHHEM YACTOTHI

CxeMOoTexXHHKa UCTOYHUKOB MUTAHUS C NMPeoOpPa3OBaHUEM YaCTOThI: CTPYKTYPHBIE CXEMBI,
TUMBl YOPABICHUs, NMPUMEHEHHE KOPPEKIMU KO3(p(HUIMEHTAa MOIMHOCTH, NMPOEKTHPOBAHHE CXEM
3aIIUTHI, BBIOOP Mep 3aIUTHI OT MOMEX CETH U TIOMEX CaMOro OJIOKa MUTAHUS.

Jlutepatypa [1]

3.3. Tunosbie OecrpaHcopmaTopbie (¢ raJbBaAaHHMYeCKOH  CBSI3bIO) H
TpaHcdopMaTOpHbIe (€ rajJbBAHHYECKOI pa3BsI3Koil) cxeMbl Npeodpa3zoBaTesiel

Tunosele OecTpaHchopMaTopbie (C TaJIbBAHHYECKON CBA3BI) W TpaHChHOpMaTOpHbIE (C
rajIbBAHMYECKON Pa3Bs3KON) CXEeMbI Mpeodpa3oBaTesieil MOCTOSHHOTO HAIPSDKEHHSI B ITOCTOSTHHOE
(MHBEPTOPOB HAIPSIKEHHS): TOHMKAIOIINX, IMOBBILIAIONINX, TOBBIIIAOIIE-TIOHMKAIOLINX, MPSIMBIX,
00paTHOXOIOBBIX, ONHOTAKTHBIX, IByXTAKTHBIX, OJYMOCTOBBIX, MOCTOBBIX.

Jlutepatypa [1]
Tabmuua 5
JlabopaTopHbie paboThI
Ne Tembl Tema 1abopaTopHOii padOThI, TPYIOEMKOCTb
1.2 HeynpasisieMble BBIIPSIMATENH 3JIEKTPHUECKOro TOKa (4 1)
1.2 CxeMbl CrIaXHBAOIMUX (GUIBTPOB (44)
1.2 JluHelHbIe CTA0MIIN3aTOPBI HATPSDKEHUS (44)
2.2 HmnybcHBIE CTAOMIN3ATOPBI U TPeoOpa3oBaTeNN HaNPsDKEHUs (61)

2.3. Kypcosoii npoekT/KypcoBasi padora
KypcoBoii npoekt/kypcoBasi paboTa o AUCUUIUINHE B COOTBETCTBUU C YUEOHBIM IIJIAHOM HE
NPEAyCMOTPEH.




PA3LE/ 3. OLIEHOYHbIE CPEACTBA OCBOEHNA ANCUUTIIVIHBI N1 KPUTEPUN
OLEHOK OCBOEHUA KOMIMETEHUWI

3.1. OueHOYHble cpeacTBa AN TEKYLLEro KOHTPONA
@®OoHA OLEHOYHbIX CPeACcTB ANa npoBedeHus Tekyulero KoHTpons (®POC TK) saBnsertcs

COCTaBHO YacTbio PI ancumnanHbl (MoLyNns) U XpaHUTCS Ha Kadegpe.

Tabnuua 6
POH[, OLIEHOYHbIX CPEACTB TeKYLLEr0 KOHTPO/IA
No Bug
n/-n HavmeHoBaHWe pasgena OLIeHOYHbIX MpumeyaHue
CpeacTB
1 2 3 4

BbinonHeHne 1 3almTa n1abopaTopHOIA
paboThl.
TeCT TeKyLLEero KOHTPOs Mo NepeoMy
pasgeny (POC TK-1)
®OC TK-2  BbINonHeHue v 3awpyta nabopaTtopHoii
Pasgen 2. ICTOYHUKM NUTaHUSA paboThl;
npeobpazoBaHNEM YacTOTb! TecT TeKyLLero KOHTpoAs rno BTOpoOMY
pasgeny (POC TK-2)

Pa3gen 1 3nemeHTbl NICTOYHUKOB
1 nuTtaHma. ICTOUHMKM nuTaHna 6e3 dOC TK-1
npeobpa3oBaHUs YacToThbI

POC TK-1
MpuyMep TECTOBbIX BOMPOCOB TEKYLLENO KOHTPO/A:

TpaHcthopmaTopsl
T.1. CBapouHbIi TpaHcdopmaTop Ha yactoTe 50 My, ... YKaKuUTe He BNOSIHE KOPPEKTHbIM
BapuaHT OTBeTa
1 MNpeobpasyeT BbICOKOE HarnpshkeHne nuTatowein cetu (220 nnm 380 B) B HU3KOE HanpsXKeHue
nogepXaHns ceapoyHoi ayru (go 60 - 80 B)
2. MpeobpasyeT mManbii TOK NOTpebneHns cetn (aecatku amnep ot 220 nnm 380 B) B 60/1bLLOIN TOK
(COTHM amnep) cBapoYHON Ayru.

CXeMbl 3aLLMTbI U BbINPSMUTE. UM
C.1. BXofHOIn MOMEX0NoAaBAAIOLLMIA (UNLTP (CM. PUC. HIDKE) NPeAHa3HauYeH Ans ... YKaKUTE He
BIOJ/IHE KOPPEKTHbIV BapuaHT 0TBETa
1 3awmThl Harpy3k1 R OT BO3MOXHbIX 3/1EKTPOMArHUTHBIX MOMEX CO CTOPOHbI CETU
2. 3alMThbl CETU OT BO3MOXHbIX 3/1IEKTPOMArHUTHBIX MOMEX KaK CO CTOPOHbI Harpysku R, Tak U €O
CTOPOHbI CETW.

CTabunmsaTopbl HaMPsS>XeHUs NMOCTOAHHOIO TOoKa
H. 1 YkKaxute MMKPOCXeMy KOMMEeHCaLMOHHOro cTabmnnmnsaTopa HanpsiXXeHus NoCTOAHHOMO TOKa
Ha PUKCMpoBaHHOE HanpskeHve +5 B, ¢ TokoM 3awmTbl oT K30 | A
1.7805 2. 78L05 3.78M05 4. 78T05
H. 2. YKaxuTe MUKPOCXeMYy KOMMEHCALMOHHOIo CTabunmnsatopa HanpsXXeHUs NocTOSAHHOIo Toka
Ha (JnKCMpoBaHHOEe HanpskeHve -5 B, ¢ Tokom 3awmTbl oT K3 | A
1.7905 2. 79L05 3. 79M05 4. 79T05

JlabopaTtopHasa pa6oTta Nel
HeynpaBnsieMble BbINPAMUTENN 3N1EKTPUYECKOTO TOKA
JlabopaTtopHasa paboTa Ne2



CXeMbl CriaxmBaroLmx huUnbTpoB
JTabopaTtopHas pa6ota Ne3
JInHeHble cTabMNM3aTOPbl HANPSHKEHNS

JlabopaTopHble paboTbl BbIMNO/HSAKTCS B COOTBETCTBUM C pa3paBoTaHHLIMU METOANYECKUMU
yKa3aHusIM.

®0C TK-2
MpyMep TECTOBbIX BOMPOCOB TEKYLLIEr0 KOHTPO/S:

MmnynbCHble npe06pa3OBaTen|/| C ra/lbBaHM4YEeCKOWN CBS3bIO
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N.1. Ykaxunte cxemy noHmxatoLero npeobpasosatens Buck (Step-Down)
1 Cxewma a) 2. Cxema 6) 3. Cxema B) 4. Cxemar)
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N.2. YKaxnTe cxemy CUHXPOHU3MP. NMOHWXKaKoLLero npeobpasosarens (Synchronous Buck)
1 Cxema a) 2. Cxema 6) 3. Cxewma B) 4. Cxemar)

OLn6BKN cxem

,toB

TOKA
Y

0. 1 YKaxute OLLUMOKY CXeMbI &)

1 HenpaBuibHO BbIGpaH CTabUAMTPOH NO HanpsXkeHWo Npobosi (Hago 5, OB, a He 5.6 B)
2. OTCyTCTBYET pe3ncTop Mexay 6a3oi 1 KONeKTOPOM TpaH3ucTopa (3agaet pabounii TOK
CTabUMTPOHA)

3. HenpaBuibHO BbIGpaH TMN TpaH3ucTopa (Hado p-n-p TMna, a He 1CNob30BaHHbIA N-p-n)
4 OwunbKa cxeMbl BK/IHOYAET BCe YKa3aHHble BapuaHTbl

JTabopaTtopHas pa6ota Ne 4

MIMnynbCHble cTabunmnsaTopbl U NpeobpaszoBaTesiv HanpsHKeHUS

JNabopaTopHble paboThbl BbINOMHAKTCS B COOTBETCTBMM C pa3paboTaHHbIMWN METOANYECKMY
yKazaHUsMM.

3.2. OugeHOYHbIe CpeAcTBa A1 NPOMEXYTOYHOr0 KOHTPONSA

POoHA OLEHOYHBLIX CPeACTB ANs MNPOBEAEHMS MPOMeXyTouHou atTectaumm (POC MA)
ABNSETCA COCTABHOM 4acTbio P AucumnauHbl, paspaboTaH B BUAe OTAENbHOIO AOKYMeHTa, B
COOTBETCTBUM C nonoxeHvem o ®OC MA.

OueHOYHble cpeacTBa And MPOMEXYTOYHON aTTecTalMm - 3a4€Ta, BKIOYAOT TECTOBbIE
BOMPOCbLI N KOHTPO/IbHbIE BOMPOCHI.

TecToBble BOMPOCbI NPeACTaBNAT CO60 COBOKYNMHOCTb TECTOBbLIX BOMPOCOB TEK>LLEIO
KOHTPO/IAA MO TPeM pasjenam.
B pexxvMe X0n10CTOro ToKa y TpaHcqopmMaTopa ... YKaXuTe OLLMOOYHOe YTBEPXKAEHME:
1 MOoXHO onpefennTb Ko3hULMeHT TpaHcthopMauum
2. MoXKHO onpefiennTb NOTEPU Ha aKTVBHbIE CONPOTUB/EHMS 0OMOTOK (MOTepyn B Meam)
3. MoXHO onpefennTb NOTEPU Ha MarHUTHbIE COMPOTUB/IEHNS 0OMOTOK (NOTEPU B XKenese)
4 MOXXHO onpeaennTb Knp. TpaHchopmMaTopa

KoppekTtop koathuymeHTa mowHocT KKM (PFC unu koppektop cos(p) (CM. puC. BbiLLE)

npegHasHayveH 4 ... YKaxute He BIOJIHE KOPPEKTHbIM BapuaHT OTBeTa

1 ObecneyeHuns 3HauveHnst as<E> B AnanasoHe ot 0.9 go 1.0

2. NosblweHnst Kng. (KoathdurumeHTa None3Horo AecTeuns) 610ka NUTaHNs

3. YMeHbLUEHWS 3HAYEHWS PpeakTUBHOM NoTepeb1seMoin MOLLHOCTM 6/10Ka NUTaHUA

4. ONTUMM3aLMM TOKOBOW Harpyskun A NUTAIOLLMX 3/1EKTPOCETEN

YKaXnTe MUKPOCXeMY KOMMEHCALMOHHOIO cTabunmsaTopa HanpsiXKeHUs NOCTOAHHOIO TOKa Ha
(bMKCUPOBaHHOe HarnpshkeHve +12 B, ¢ ToKOM 3awuThbl oT K3 3 A

1.7812 2. 78L12 3.78M12 4. 78T12



BTopoin aTan - BONPOCbI K 3a4eTy:

1 OcCHOBbI TEOPUM 3N1EKTPOMArHUTHOIO Nons. NapamMeTpbl, XapakTepusyoLLine 3N1eKTPUYeCcKoe U

MarHuTHoe nons. MNposiBneHns 3N1eKTPOMarHUTHOIO Noss.

2 ONeKTpUYecKas Lenb U ee cxema 3amMeLLieHns. AKTUBHbIE U NACCUBHbIE 3/1EMEHTLI CXEMbI

3aMeLLeHNa N UX OCHOBHbIE XapaKTePUCTUKN. OCHOBHbIE TOMOMOTUYECKME MOHATUS,

onpeaensatoLme KOHPUrypaumro cxXeMbl 3aMeLLeHNs 3eKTPUYECKO Lienu.

3 OCHOBHbIe 3aKOHbI 3/IeKTPOTEXHMKM: 3aKOHbI OMa 1 Kupxrodga, Jyxoyna-JleHua. Tunosble

CXeMbl COeAMHEHMS MPUEMHUKOB 31EKTPUYECKOI SHEPrn. SKBMBAIEHTHbIE NPeobpa3oBaHus CXeM

COeANHEHNS NPUEMHUKOB.

4 MeTofbl aHa/IM3a 3NeKTPUYecKnx Leneid. MeTof, KOHTYPHbIX TOKOB M Y3/10BbIX MOTEHLMaO0B.

5 MeTogpl aHanM3a 3NeKTPUYeCKMX Leneid. MeTof HanoXeHus, Teopema 06 aKTUBHOM

[IBYXMO/HOCHUKE.

6. HenvHeliHble Leny NOCTOAHHOMO ToKa. MeTo/ aHanm3a HeJIMHENHbIX Lienei.

7. TTOHATWS 0 NePeMEHHbIX MepuoanYecknx Tokax. MonyyexHne cuHycongansHoin 3AC. OCHOBHbIe

napameTpbl NePeMeHHOro CMHYCONAaIbHOMO TOKa.

16. MoLLHOCTb B 3-X (pa3HbIX LIensx rnepeMeHHOro Toka. Vi3mepeHue MOLLHOCTM.

17. MarHuTHble uenun. Knaccuukayms, OCHOBHbIE 3aKOHbI MarHUTHbIX Leneid. Cxema 3ameLLeHNs
MarHUTHOM Lenu.

18. MarHuTHble CBOIMCTBa MaTepunasos. oTepu B CTa/IM M CNOCOObI UX YCTPaHEHMS.

19. KatyLlKa C cepfile4HVKOM B Lieny nepeMeHHOro Toka YpaBHeHWe TpaHcgopmatopHoi 3C.
BekTopHasa guarpamma.

20. TpaHcgopmaTopbl. HasHayeHe, Knaccugukaums, YyCTPOMCTBO M NPUHLMN LENCTBUA CUMOBOIO
TpaHcopmartopa. KoapduumeHT TpaHchopmaumm.

21. VcnbiTaTenbHble peXXmMmbl TPAHCHOPMATOPOB: OMbIT XO/I0CTOr0 X04a Y KOPOTKOr0 3aMbIKaHUS.

22. ABTOTpaHc(opMaTopbl, M3MepUTE/IbHbIE TPAHCHOPMATOPbI. Y CTPOCTBO, Ha3HaYeHVe U
061acTb NPUMeEHEHNS.

23. MalLUnHbI NOCTOAHHOIO TOKa. Ha3HauyeHWe OCHOBHbLIX KOHCTPYKTUBHbIX Y3/10B, NMPUHLUMN
[eCTBUS MalLWH NMOCTOAHHOIO TOKa.

24. ACWHXPOHHbIE MallUMHbl. Ha3HayeHne OCHOBHbLIX KOHCTPYKTUBHBIX Y3/10B, NOMyYeHue
BpaLlatoLLLEerocs MarHUTHOrO rnons.

25. Teopus NonynpoBoAHNKOB. KOHTAKTHbIE ABNEHUA Ha rpaHuLe NoMynpPOBOAHNK-ANINEKTPUK.

25. Knaccumkaums nonynpoBOAHUKOBLIX AMOA0B, YCN0BHbIE 0603HaUYeHUs, 061aCTV NMPUMEHEHNS.

26. BUNonspHbIin TpaH3ucTop. MpuHUMN AencTBUA, YCIOBHOE 0603HaYEHNE, CXEMbI BK/THOUEHUS,
OCHOBHbIE XapaKTEPUCTUKMN.

27. MoneBoi TpaH3ncTop. Knaccugukaums, NpUHLMN AeNCTBUA, YCNOBHbIE 0603HAYEHNS,
OCHOBHbIE XapaKTePUCTUKN

28. BbInpsaMuTenbHble YCTPONCTBa. CXeMbl BbINPAMUTENbHbIX YCTPOMCTB Ha NOMYNPOBOAHUKOBbLIX
anofax.

29. YCUNUTENn 3NeKTPUYECKMX CUTHAIOB N UX XapaKTEPUCTUKK

30. MuKponpoLeccopbl. YCTPOMCTBO U NPUMEHEHME.

3.3. dopma W opraHMzaumsi MNPOMEXYTOYHOM aTTecTauMm Mo MWTOram OCBOEHUS
ANCUMNNHDI

Mo uToram OCBOEHMS AUCLMNVHBI NMPOMEXYTOYHaA aTTecTaums - 3a4éT, NPoBOAUTCA B [Ba
arana.

MepBbIiA 3Tan NPoOBOAUTCA B BUAE TECTUPOBaHUA. TeCTUPOBaHME CTaBUT LENbI OLEHUTb
MOPOroBbliA YPOBEHb OCBOEHWS OOY4YarOLMMUCS 3afaHHbIX Pe3ynbTaToB, a Takke 3HaHW W
YMEHWIA, NPedyCMOTPEHHbIX KOMMETEHLMAMU



[N OUeHKM NPeBOCXOLHOIO0 WM MPOABMHYTOrO YPOBHSA YCBOEHWSI KOMMETEHUMI MNPOBOAUTCA
BTOPOM 3Tan B BWAE MUCbMEHHOrO 33faHus, MpPeACTaBNAatOWeEro cob0oi MUCbMEHHbIA OTBET Ha
KOHTPO/IbHbIE BOMPOCHI.

3.4. KpuTepun OLEHKM NPOMEXYTOYHOWN aTTecTaunm

Tabnuua 7
Cuctema OLUEHKM MPOMEXYTOYHOM aTTecTaumm
OnucaHne OLEHKM B TPeBOBaHMSAX K YPOBHIO U BblpaxeHue B CnosecHoe
06beMY KOMMNETEHLMI 6annax BblpaKeHue
OCBOEH MPeBOCXO/HbIN YPOBEHb YCBOEHMS
P A ypo y o1 86 go 100 3a4yTeHo
KOMMEeTeHUNIA
BOEH MPOABUHYTbI BEHb YCBOEHMS
OcBoeH NpoaBMHy YPOBEHb yCBOE oT 71 fo 85 3auTeHo
KOMMeTeHL A
OCBOEH MOPOroBblii YPOBEHb YCBOEHMS
P yp eHb Y ot 51 go 70 3auTeHo
KOMMeTeHL M
He ocBOEH NOPOroBblii YPOBEHb YCBOEHMS
b ypv y fo 51 He3auTeHo
KOMMETEHLMI

PA3E/N 4. OBECMNEYEHWVE YYEBHOW ANCLUUMIVHBI (MOAYNS)

4.1 Y4ebHO-MeTOANYECKOE 06eCneyeHme ANCLUUNIIUHBI

4.1.1 OcHoBHasa nuTepaTtypa
| VICTOYHMKM NUTaHUA 3/1EKTPOTEXHOMOMMYECKMX ycTaHOBOK / [MapwmH A M, TlepByXuH
M.B., TumodeeB B.H.[DneKTpOHHbIN pecypc] - INeKTPOoH, AaH. - KpacHosap.: COY, 2015. - 108 c.
- Pexxum poctyna: http://znanium.com/bookread2.php?book=550375

4.1.2 lononHnTeNnbHaa nutepaTtypa

1 UepHbiwos I'T., Wawud A.M. O6opyfoBaHVWe U OCHOBbl TEXHOMOMMW CBapKu
METa/1/I0B MNNaBNeHNEM W [aBNneHUeM. [ONeKTPOHHbIN pecypc]. - CI6: JlaHb, 2013. - 464 c. -
Pexxum poctyna:  https://e.lanbook.com/reader/book/12938/#2

2. KopskuH-YepHsik  C.J1.,, LWyctoe M.A., TMaptana OH., TlosHbii AB.
ANEKTPOTEXHNYECKMIA  CMIPaBOYHUK. [MpakTMyeckoe MNPUMEHEHME COBPEMEHHbLIX TEXHO/OrUi

[2nekTpoHHbIA  pecypc]. - M.: Hayka u TexHuka, 2014. - 592 c. - Pexum pfoctyna:
https://e.lanbook.com/reader/book/583 73/# 1
3 MuntotuH BC VICTOYHMKM NUTaHWS 1 060pYAOBaHME AN 3MEKTPUYECKON CBapKu

nnaeneHnemM: yyebHuk - M.: VILL Akagemns, 2016. 386 c. Pek. dI'y

4.1.3 lMNepeyeHb y4eOHO-METOANYECKOI0 06eCneveHns 419 CaMOCTOATe/IbHOM paboTbl
oby4aroLLMXCs Mo AUCUUNIINHE:

1 Metpoeckuii B B., MMeTtpoBckas M.B., LWaxtypyuH [OA.B  WCTOYHWMKM BTOPUYHOIO
ANEKTPONUTaHNs [ONEKTPOHHLIN pecypc]. J1labopaTopHbIN MPaKTUKYM - SNEKTPOH, AaH. - KasaHb:
M3g-B0  KasaH. roc. TexH. yH-Ta, 2014. 45c — Pexum pgoctyna:  http://e-
library.kai.ru/reader/hu/flippintf/Resource-2215/297. pdf/index.html

2. TOCT P 52907-2008. WCTOYHMKM 3NEKTPONUTaHUS  PaaMOo3NEKTPOHHOM — annapatypbl.
TepmuHbl 1 onpefenexmns. - Been. 2009-01-01. - M.. ®IryT “CTAHOAPTVH®OPM”, 2008. - 1V,
8c

3. T'OCT 23414-84 TpeobpasoBaTenin 3MeKTPOIHEPTUM  MOMYMPOBOAHUKOBbIE. TepMUHbI 1
onpefeneHud. - Beea, 1986-01-01. - M.: 3naTensCTBO CTaHAAPTOB

4.1.4 MeToanyecKme pekoMeHaunn A1A CTYAEHTOB, B TOM 4WC/e MO BbINOHEHWNIO
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CaMOCTOSITeIbHOMN padoThl

CtyneHtaM peKOMEHIyeTCsl MOJNyYUTh B OMONMOTEKe YHUBEpCHTETa YUeOHYIO0 JIUTEPATyPy
N0 JUCIMILINHE, HeoOxonumyto it 3(h(ekTUBHOM paboThl HA BCEX BUAX ayAMTOPHBIX 3aHSITHIA, a
TAKXKE JUIsI CAMOCTOSITENIbHON padOoThI 1O U3YYEHUIO AUCLUTUINHBL

B xone neKLMOHHBIX 3aHATHI CTYIEHTBI IOJKHBI BECTH KOHCIEKTUPOBAaHHE Y4eOHOrO
marepuana. Crepyer oOpamaTh BHUMAaHHE Ha ONPEACTICHHE OCHOBHBIX IMOHATHH, (pu3muecKux
NPUHLUMNOB (YHKUHMOHUPOBAHUS, MOCTPOCHUS, WH)KEHEPHBIX METONOB aHajiu3a M pacyera
OCHOBHBIX YCTPOWCTB CHCT€Mbl HCTOYHHKOB IHTAHHs, HAyYHbIE BBIBOABI M TMPAKTHYSCKUE
peKOMeH/aluu. 3a7aBaTh NPENOAABATENI0 YTOYHSIOLIME BOMNPOCHI C LENbI0 TOHUMAHUS
TEOPETUUECKUX MOJOKEHUH.

HeoOxoauMo MOMHUTB, YTO Ha JIGKIIMOHHBIX 3aHITHAX OOBIMHO PAaCCMATPHBAETCS JIUINIb
qyacTh yueOHoro Martepuana. OcTaipHas €ro 4acTb BOCIIOJHSETCS B IMPOLECCE CAMOCTOSITENbHON
padotel. B cBsi3u ¢ 3TMUM paboTa ¢ PEKOMEHIOBAHHOH JIUTEPaTypoH SIBIsieTCs 00s3aTeIbHON.
Crnenyer M3y4HTb OCHOBHYIO JINTEPATypy M O3HAKOMHUTHCS C IOTMOJHHUTEIBHON JUTEPaTypOH,
PEKOMEHIIOBAaHHOW TpernonaBarejeM U MPenayCMOTpeHHOH ydeOHoit mporpammoii. Ocoboe
BHUMAaHHE TPU 5TOM HEOOXOIUMO OOpaTUTh Ha MPAKTHYECKOE MPUJIOKEHHE PACCMATPUBAEMBIX HA
JEKIMOHHBIX 3aHATHSIX TEOPETHUECKHUX BOMPOCOB ISl aHAN3a, pa3padOTKH U HKCIUTyaTaluu
UCTOYHHKOB MHTaHus. B mporecce 3Toi pabOThl CTYOEHTbI OOJKHBI CTPEMUTbCS MOHSTH M
3aIIOMHHUTb OCHOBHBIE TIOJIOXKEHHUSI PACCMATPUBAEMOI0 MaTepHala, MPUMEpPbl, MOSCHSIOMNE €ro, a
TaKXKe pa3odpaTbesl B WILTFOCTPATUBHOM Matepuane. JlopabaTbiBaTh KOHCIIEKT JIEKIIHH, Aejast B HEM
COOTBETCTBYIOLIHE 3aMHUCH U3 JIUTEPATYPHI.

CTyneHT MOKeT JOIOJNHUTh CHHCOK HCIIOJIb30BAHHOH JIUTEPAaTypbl COBPEMEHHBIMHU
HCTOYHHKAMH, HE TPEICTABICHHBIMH B CIIHCKEe PEKOMEHIOBAHHOM JUTEPATyphl, U B JajJbHEHIIEM
HCTIOJIB30BATh MOTOTOBJICHHBIE YYEOHBIE MaTEPUANbl IS H3YYeHHs (TEOPETHYECKOro oOydeHus U
BBIMIOJIHEHUs] KYPCOBBIX padOT) MOCIEAYIOIIMX KypCOB M TMPU BBIIOJHEHHU BBITYCKHOMN
KBaJH(PUKATMOHHOH padoTBhL.

IIpu mnoaroroBke Kk ouepenHoil nabopaTopHOW padoTe CcTyneHTaM HeoOXOauMO IO
KOHCIIEKTY JIEKLIUH, OCHOBHOHM JIUTEpaType WM METONUYECKMM VKa3aHUSX K paboTe H3y4uTh
TEOPETHUECKH MaTepuasn paboTel. Bo Bpems BbIMOSHEHMs JAaOOPAaTOPHOW pPabOTHI ClemyeT
PYKOBOJCTBOBATbCSI METOAMUYECKUMH YKa3aHUSAX K NaHHOH padore. B ciyuae BO3SHHMKHOBEHUS
3aTpyAHEeHUH HeoOXoanMo oOpamaThes K MpenoaaBareiio. BoIMOIHUB BCe M3MEPEHUST U PaCcUEThI,
CTYZICHT JIOJDKEH MPOAHAIN3NPOBATh OKOHYATENbHBIE PE3yJIbTaThl U YOSIUTCS B UX TOCTOBEPHOCTH.
OTder no 1abopaTopHOi padoTe NOKEH COAEPIKATh: 1eJb pabOThI, CXeMbl H3MEPEHHUIA; OMUCAHUE
XOJla BBIMIOJNHEHHUsT pPalOThL, pe3yJbTaThl H3MEPEHHH, pacyeTHble HaHHbIE W rpaduIecKue
3aBUCUMOCTH (IIpM  MX HATUYWH), COMNPOBOXAAKOLINECS HEOOXOAMMBIMA KOMMEHTAPUSIMH,
pe3yabTaThl padoThL, aHAJIN3 U 00OOIIEHIE MOYYEHHBIX PE3yJIbTATOB, BBIBOALI MO padoTe.

B cnydae BO3HUKHOBEHHs 3aTPyIHEHHI B TOHUMAaHUU Yy4eOHOro Marepuana MOXKHO
00paTUTHCS 32 KOHCYJIbTALIMEH K MPEroiaBaTellto. 3a KOHCYJIbTaluel peKOMEeHayeTcsl o0pararbes
MOCJI€ U3YUYEHUs1 OCHOBHOMN U NOMOJHUTEIBHON PEKOMEHIOBAHHON JINTEPATYpPBL

IIpn moAroTOBKE K 3auUeTy CTYACHTHl JOJDKHBI MPopadaThiBaTh COOTBETCTBYIOIINE
TEOPETHUYECKHE U MPAKTUIECKUE Pa3ebl TUCIHUILINHBI 10 KOHCIIEKTY JICKIIHA U PEKOMEHJOBAHHON
JUTEpAType, BCEe HESICHbIE MOMEHTBI (PUKCUPYIOTCS U BBIHOCATCS HA TUIAHOBYIO KOHCYJIBTALIHIO.

4.1.5 Meroanuyeckue peKoMeHAALMH sl IpenoaasarteJiei

Uzyuenue yueOHOI aucuuruiiHbl «MCTOYHHMKM THMTAHUS» OCYLIECTBISIETCS B (opme
AyAUTOPHBIX 3aHATHHA (JIEKUMOHHBIX 3aHSATHH W J1abopaTopHbIX padoT) U BHEAYAUTOPHOU
(camocTosITeTbHOMN ) padOTHI CTYAEHTOB.

IIpn mpoBeneHWU JIEKIMOHHBIX 3aHATHH HEOOXOAMMO MNPHUAEPKUBATHCS CIEIYIOLINX
PEKOMEHIALINN:

— BBOJHAsI YaCTh JIEKLIUH — IOCTAHOBKA TE€MbI, (POPMYJIHMPOBAHNE LIEJIH 3aHSTHS, COOOIECHHE
TUTAHA JICKIUH;



- cofepXxaHue JfleKuMmn - COOTBETCTBUE JIEKUUWM  YTBEPXKAEHHOW nporpammMe, TOYHOCTb
(hOPMYNIMPOBOK, OPUTMHAIBHOCTL 0ObACHEHUS, 060CHOBAHHOCTL apryMeHTOB, CBS3b JaHHOW TEMbI
CO CMEXHbIMW AUCUMMIIMHAMMW U C paHee U3yYeHHbIM MaTepuaioMm;

- CTPYKTypa 3aHSTWSA - OnpefesieHne OCHOBHbLIX BOMPOCOB M NPO61eM, pauMOHa/IbHOCTb
pacnpefeneHns y4yebHOro BPEMEHW MeXAY OCHOBHbIMW CTPYKTYPHbLIMU 3/1eMEHTaMU NEKUUN,
(hopMbl nepexofa OT OAHOrO BOMpoca K ApyroMmy, O600LEHWS W BblBOAbl B KOHLE NEKUUK,
MoCTaHOBKa 3afa4 A/ cCaMOCTOATe/IbHOW paboThbl CTYLEHTOB;

- MeToAMKa MPOBeAeHUs NEKUUN - UCMONb30BaHMe MPUEMOB aKTUBM3aLMM NO3HABATeNbHON
[eATeIbHOCTW CTYLEHTOB Ha NIeKUMK, NPUEMOB YNpaBieHUs BHUMaHWEM ayauTopun; obecreyeHmne
HarnagHocTM  00y4yeHMst  (NPUMEHEeHWE  MYNMbTUMEAWAHbLIX  TEXHONMOruiA),  obecneyeHune
[OXOAUMBOCTUN U3MOXKEHUSA, CUCTEMATUYHOCTb M NOCNEA0BATE/IbHOCTL M3/IOXKEHMS.

B uensax [OCTVXKEHMS COOTBETCTBYHOLLEIO YPOBHS OCBOEHWS KOMMETEHUMIA CTyfAeHTamu,
nabopatopHble paboTbl LO/MKHbI NMPOBOAUTLCA C MCMO/b30BAHNEM COBPEMEHHBLIX WMHTEPAKTUBHBIX
TEXHOMOrNin 06yYeHust (Hanpumvep, paboTa B ManbiX rpynnax). JTabopaTtopHble paboTbl NPOBOAATCS
B cocTaBe noAarpynnbl. Mpu 3TOM BCe NpefyCMOTPEHHblE 3afaHust BbIMOMHAKTCA CTyAeHTamm
CaMOoCTOATeNbHO NOA PYKOBOACTBOM MpenogaBatens [lpy nosiBneHWn 3aTpyAHEHWIA AN COMHEHWIA
B MCMpaBHOCTM 060pYyA0BaHNA CTYAeHTbl 06paLlaloTca 3a NOMOLLLIO K npenogasatento. B Havane
MepBOro 3aHATUSA MpenojasaTesib MPOBOAUT MHCTPYKTaX MO TEXHUKM 6e30nacHOCTM npu paboTte B
nabopaTtopun, 3HAKOMUT C 1abopaTOpHbIMU YCTAHOBKaMW WU KOHTPO/IbHO-U3MEPUTESIbHOW
annapatypoil.  [NpenogaBaTenb  OpraHuM3yeT W3  CTY[AEHTOB  rpPynnbl,  3HAKOMUT  C
nocne0BaTe/lbHOCTHIO BbINOIHEHUA N12a00PATOPHON PaboThl, MpaBuiaMu OOPM/IEHUS OTYeTa Mo
pabote. B Hayane 3aHATUA nperojasare/b MPOBOAUT KOHTPO/Ab TOTOBHOCTU  CTY[EHTOB
(MHAMBUAY&ILHO WM B COCTaBe MOArPYMMbl) K BbIMNOHEHNIO NabopaTopHOi paboTbl. KOHTPONb
MOXET MNPOBOAUTLCA B YCTHOM WM MUCbMEHHON opme, MO0 C  WCMOMb30BAHUEM
COOTBETCTBYHOLMX NHDOPMALMOHHbLIX TEXHOMOIMIA 1 CPeaCTB.

B cnyuyae, ecnn rpadvMK NEKUMOHHBbIX 3aHATWMIA OTCTaeT OT rpajuka BbINOHEHMA
NnabopaTopHbIX PaboT, B pe3ynibTaTe Yero COOTBETCTBYHOLLUME TEOPETUYECKME pasfe/bl K MOMEHTY
npoBefeHNs NabopaTopHbIX PaboT OKa3blBalOTCA He PacCMOTPEHHbIMM, MpPenojaBaTte/lb pasbsiCHSET
Hanbonee BaXKHbIe TEOPETUYECKME MONOXKEHMS.

B npouecce BbINOMHEHMS1 abopaToOpHbIX PaboT npenogasaTe/lb MPOBEPSET COOPaHHYHO
CXeMy W3MepeHuid, cneguTb 3a CO6MOAEeHNEM MOCNef0BaTeNbHOCTM MPOBEAEHNS 3KCMEPUMEHTA,
KOHTPOMIMPYET NPaBUIbHOCTb MOJTYYEHHbIX Pe3y/bTaToB U O(OPM/IEHNS OTYETa.

3almTa nabopaTtopHOM paboTbl MPOBOAUTCA MO KaXAOW paboTe B OTAENbHOCTU B BUAE
NHAMBUAYILHOTO CO6ecefloBaHNA C KaXAbIM CTYAEHTOM MO TEOPEeTUYECKOW W NPaKTUYeCKOn
4acTAM BbINOSHEHHON paboTbl, a TaKXe M0 3KCMNepUMEHTa/IbHLIM AaHHbIM W pe3ynbTaTtam
ohopm/IEHHOrO OTYeTa

OTpaboTKa HEBbIMOHEHHbIX WM MPOMYLIEHHbIX 1abopaTopHLIX PaboT MNPOBOAUTCA B
yCTaHOB/IEHHOE NpenojaBaTtesieM Bpems.

VHavBmayanbHble KOHCY/MbTaLUMM NPOBOASATCA B TeUeHMe CEMECTpa A/ PasbsCHEHUS CMOPHbIX,
HEMOHSATHBLIX, CNOXHLIX TEPMWHOB, (DOPMYN, NpPUMePoB U T.N  VHAMBMAYabHbIE KOHCY/bTauyn
NPOBOAMTCS B YCTAHOB/IEHHOE MPenoaaBaTeneM Bpems.

MpoMeXyTouHas atTecTaums (3a4eT) MPOBOAUTCA B COOTBETCTBAM C [lONIOXKEHMEM O
MPOBELEHNN TEKYLLIEr0 KOHTPO/IS YCMEBaeEMOCTM M MPOMEXYTOYHOM aTTecTauym rno o6pasoBaTte/ibHbIM
nporpaMmam BbicLLero oopasoBaHust KHUTY-KAW.

4.2. NHdopmauynoHHoe obecrieveHne gucumnanHbl (Moayns)
4.2.1 OCHOBHOE MH{OPMaLMOHHOE 06ecreyeHne
o e-library.kai.ru - Bubnnoteka KasaHCKOro HauMOHanbHOro MCCnefoBaTeIbCKOro
TEXHWYECKoro yHusepcuteta uM. A H. Tynonesa
» elibrary.ru - Hay4Has anekTpoHHas 6ubnmoTteka
+ e.lanbook.ru - 96C «M3aaTenbCTBO «/laHb»
* ibook.ru - 9neKTpoHHO-6M6IMOTEUHasA cucTeMa AByKc



* http://znanium.com - 3NeKTPOHHO-OMGNMOTEYHAA cCTeMa Znanium
 https://biblio-online.ru/ - 3neKTpoHHas 6uUbAMOTEKa «HOpanT»

4.2.2 lononHUTeNbHOE CnpaBoYHOe 0becreyeHne

He Tpebyetcs

4.2.3 lNepeyeHb MHGPOPMAaLNOHHBIX TEXHOMOMMIA, BK/IHOYAaA MepeyeHb MporpammHoro
obecreyeHNs U MHPOPMALIMOHHbIX CNPaBOYHbIX CUCTEM

* Microsoft® Windows Professional 7 Russian,

* Microsoft® Office Professional Plus 2010 Russian,

* aHTmBMpycHasa nporpamma Kaspersky Endpoint Security 8,

* TexakcnepT.

4.3 KapgpoBoe obecrneveHue

4.3.1 ba3oBoe 06pa3oBaHue

Bbicllee 06pa3oBaHVe B MNpPeAMETHOM 06/1aCTU  9NEKTPOTEXHUKA U 3MIEKTPOHUKN,
3N1eKTPO0OOPYAOBAHUS U /UK HalMUMe YYEHON CTENeHW W/WIM YYEHOrOo 3BaHWUS B YKa3aHHOM
obnactm  wwam  HaaMume  JOMOSIHUTE/ILHOrO  MPOMECCMOHANILHOrO  06pa3oBaHuMs
NPO(eCCUOHa/IbHOM  MEPENnoAroTOBKM B 06/1aCTU  3NIEKTPOTEXHUKM U 3/IEKTPOHUKN,
aN1e KTPoobopyoBa HUS.

4.3.2 MNpocheccnoHanbHo-NpeamMeTHass KBannuKaums npenogasartesnei

Hannume HayuHbIX W/WAM MeToAMYecKMX paboT Mo opraHu3aumm WM MeToAMYecKOMY
obecrneyeHnto 06pa3oBaTeNbHON AEATENbHOCTU B 06/1aCTU  3M1IEKTPOTEXHUKN U 3NIEKTPOHUKM,
3N1eKTPO06OPYA0BaHMA, BbINOMHEHHbIX B TeYeHWe TpexX NocnegHux net

4.3.3 MNMeparornyeckas (y4ebHO-mMeToANYeCKas) KBaIMMKaLns npenogasaTesei

K BefieHVIO AUCLMNINHBI ONYCKAOTCA Kagpbl, UMEKOLLMe CTaX Hay4HO-MeAarorMyeckom
paboTbl (He MeHee 1rofa); MPaKTUYECKMIA ONbIT paboTbl B 0611aCTUN 3NEKTPOTEXHUKMN U
3NIEKTPOHUKM 31eKTPO0OOPYA0BaHNSA B AOMHKHOCTAX PYKOBOAUTENEN NN BELYLUMX CNELNaINCTOB
6onee 3 nocnegHUX net

O6s3aTeNbHOE NPOXOXKAEHME MOBbILLEHNA KBaM(UKaLMK (CTXKUPOBKM) He peXxxe YeM OfMH
pa3 B TpM roga  COOTBETCTBYHOLlEe  00MaCTV  3NIEKTPOTEXHUKA U 3NIEKTPOHUKN,
3NeKTPO060opya0BaHUS, MO0 B 061aCTV Neaarormku.

4.4, MaTepuasibHO-TEXHUYECKOe 0becneveHmne AUCUUNINHbI
[na peanusayuy y4yebHOro npouecca Mo AuUCUMMINHE «CTOYHUMKM MUTaHUs» Tpebyetcs
CNefytoLlee MaTepuanbHO-TEXHUYECKOe 06ecneyeHue:
Tabnmua 8.

MaTepurasibHO-TEXHNYECKOe 0becrneyeHne JUCLUNIVHBI (MoayNs)
HanmeHoBaHuve HanmveHoBaHMe y4ueGHOW ayauTopun, [lepeyeHb TexXHUYECKMX cpeactB  Konmyectso

pasfena (Tembl) Knacca 06y4eHuns euHNL,
OUCUMINIUHDI
1-2 YyebHasa ay xutopust /19 NPOBEJEHVS - My/IbTUMEAWIHBIA NPOeKTop:
3aHATUA NEKLMOHHOIO TrNa - HOYTOYK;
(. 302) - HaCTEeHHbI 3KpaH;

- aKYCTUYECKME KOMOHKU:
- yUebHble CTOMbI, CTY/bS :

- focKa:

- CTON Npernogasatens.

- y4ebHO - HarnsigHble nNocobus.

[ N
H:b.HI—‘I—‘H

N

oo

1-2 KomnbloTepHas ayauTopus - MePCOHasIbHbIA KOMMNbIOTEP 15
(labopaTopusi NPOEKTUPOBaHWSA 1 (rpacmyeckme cTaHuw).
MOZJeNMpoBaHNs) BK/IOYEHHbIE B JIOKaSIbHYKO CETb C
(1: 301) BbIX0A0M B Internet:

->)KK MoHuTOp 22'": 15
-My NIbTUMCAMA-NPOCKTOP: 1
- NPOEKLMOHHbIN 3KpaH: 1

- JIOKa&VTbHaA BbIHYUC/IUTE/IbHAA
CETb;
-CTOJ1bl KOMMNbKTEPHbIE: 15


http://znanium.com_-
https://biblio-online.ru/

- CTOJIBI YUCOHBIC, CTY TS, 8:28
- TOCKa, 1
- CTOJI IPENOIABATENS, 1
- Y4eOHO — HATJBITHBIE TOCOOHI.
1-2 YueOHas ay AUTOPHS L1 POBEACHUS | - YUCOHBIC CTOJBL, CTYTIbS, 15:30
3QHATHHA CEMHUHAPCKOTO THUIIA, - A0CKA, 1
TPYNIOBBIX H HHIUBHIY ATHHBIX - CTOJI TIPETOJABaTEI, 1
KOHCYJIbTAIIMH, TEKYIIET0 KOHTPOI M | - YICOHO — HATBIIHBIC MTOCOOMS.
TMPOMEKYTOYHOHN aTTECTAlUU
(J1. 306)
1-2 TToMmemenue a1 CaMOCTOATCIIBHOM - IEPCOHAJILHBIM KOMITBIOTED; 9
paboTHI CTYACHTA - KK monmTOp 197; 9
(1. 112) - CTOJIBI KOMITBIOTEPHBIC, 9
- y4eOHbBIE CTOJIBL, CTYIIbSL 8:20




5. BHOCUMbIE U3MEHEHUSA U YTBEPXKAEHUSA
5.1. JICT perucTpaumm M3MeHeHW, BHOCYMbIX B pabouyto nporpaMmy AUCLUINHBLI (MOAYNA)

No
nm & é
I N A
8 3 28 2> _
= s S C o ©
55 83 2E 858
< T T T CopepXxaHvie U3MeHeHWI S T g B2
g = © = S SE3
a 2 5 S CY Q9
8 =i €3 Qg
S c
1 2 3 4 5 6
1 Cmp.2  01.07.2019 T[lepebii ab3al, uiTam B CrIEfyHOLLEA pefakuym
«PaboYyas MporpaMva  CocTaBfieHa Ha  OCHOBe
TpeboBaHUIA  (pedepasibHOr0  rocyaapCTBEHHOMO
00pa30BaTe/IbHOr0 CTaHAaPTa BbICLLEFO 00pa30BaHyis
rno Harpas/ieH O MoAroTOBKA 15.03.01
MaLLMHOCTPOEHVE (YpoBeHb GaKarnaBpviara),
YTBEXKIEHHOO MPVIKasom MuHycTepcTBa'
obpasoBaHua 1 Haykv Poccuiickon degepauyim ot 3
ceHTs6pA 2015 r. No 957 M B COOTBETCTBUAM C (0(n 7y
pabounM yuebHbIM laHOM HanpaneHus 15.03.01, 1
YTBEPXKOEHHbIM  YueHbM coBeToM  KHUTY-KAA
«01» mana 2019 r., npoTokon NG. / 7 A
2 14 0107.2019  Tagmmpl 1au 16 wirarb B pesaKLMy MpwioxeHyst 1 .
21 01.07.2019  Tagmmys1 3a 11 36 wiTaTh B pesakLym MpuioxeHns 2~ oy /

4, 421 04.09.2019  VCKMOHATD:
ibook.ru -  OneKTpoHHO-OMbMoTeUHAA  cuUcTeM™

AByKC
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MpunoxxeHve 2

Tabnmua 3a
PacnpegeneHne oHaa BPEMEHW MO BMAaM 3aHATUIA (04Hasa hopma 00y4deHns)
Bugpl y4yebHom
JeATeNbHOCTY, BK/IOYast ®opmbl 1 BUA
o  CamoCTOSTe/bHYIO KOHTPO/ISA
% paboTy CTYAEHTOB MU 0CBOEHVIAA
Nen  Paspgen 3T TPYy[oeMKOCTb (B uacax) Kogpl COCTaBNAOLLNX
/n OVCLMMIHBI g KOMMeTeHLWIA KOMMETEHLMIA
@ S 23 43 0O (3 thoHaa
S £E& 88 & OLIEHOYHbIX
\\e]
% @ \% © \2% (@] U'
= 29 5o cpencT.)
1 2 3 4 5 6 7 8 9

Pasgen 1. 3nemMeHTbl NCTOYHUKOB
NUTaHUA. MICTOYHUKN NUTaHuA 6es ®OC TK-1
npeobpasoBaHna 4acToThbl

1 1.1. OCHOBHbIE 3/1IEMEHTbI CXEM 4 1 3 ONK-4 TekyLwmn
WCTOYHWNKOB NUTaHUSA KOHTPO/1b
2 1.2. ACTOYHUKM TOKA U HaMps>KeHus.
:;ms;mqai('::ne npogl,eccu HaKomn/ieHus, 20 2 10 8 ONK-4 Texywi
pes npveo pasoBaHus KOHTPO/Tb
3M1EKTPUYECKOMN 3HEPTUM
3 1.3. XapaKTepucTUKN 1 3/1eKTPUYECKME 6 2 4 OMK-4 Tekywnn
MOZE/IN CUIOBbIX 3/1EMEHTOB KOHTPO/1b
4 1.4. SneKTpuyecKme TpeﬁovBaHl/Iﬂ K 4 1 3 ONK-4 TekyLwmn
npoLieccamM 3/1eKTPUYECKON CBapKU KOHTPO/1b
5 1.5. CxemOTeXHMKa UCTOYHNKOB TekyLumin
6 2 4 OrnkKk»
nuTaHnsa 6e3 nNpeobpasoBaHUS YacToTbl KOHTPO/1b
6 1.6. TennoBble N 3EKTPUYECKME TeKkyLwuin
8 2 6 OriK-4
peXXnMbl paboTbl UCTOUHUKOB NUTaHUSA KOHTPO/1b
Pasgen 2. ICTOYHUKUN NUTaHUSA C ®OC TK-2
npeo6pa303aH|/|eM 4acTOThbl
7. 2.1. TIpNYMHBI MOBbILLEHUS YacToT 6 2 4 OMK-4 TekyLwmn
npeobpasoBaHnA KOHTPO/1b
8. 2.2. CxeMOTEXHNKA UCTOYHMKOB 12 5 6 4 OMK-4 TekyLwmn
nMTaHus ¢ NpeobpasoBaHMeEM HacTOTbl KOHTPO/1b
9.  2.3.Tunosble becTpaHchopMaTOPHbIE
(C ra/lbBaHNYECKOI CBA3LIO) U
TpaHchopmMaTopHbIe (C 57 2 3,7 OriK-4 TeKyLuin
ra/lbBaHNYeCKOW PasBsI3KOM) CXEMbI KOHTPO/1b
npeo6pasoBatesnei
/\’
KoHTakTHas 5 pa6oTa Ha 0,3 OrMK~™ ©OC MA
NPOMEXYTOUYHOIN aTTecTaumn (3a4eT)
Bcero 3a cemecTp 72 16 16 39,7

NTOIO: 72 16 16 36



Tabnuua 36
PacnpegeneHne oHAa BpemMeHM Mo BUgaM 3aHATUI (3a04Has hopma 0byHeHNs)

Buabl y4yebHol
[esaTeNlbHOCTK,  BK/KO4ast ®opmbl 1 BUA
@  CaMoCTOATENbHYIO paboTy KOHTPONA
§ CTYAEHTOB n 0CBOEHUA
Nen  Pasgen T TPYA0EMKOCTb (B Yacax) Kogabl COCTaBNAOLLNX
n ANCLUMNVIHBI g KOMMETEHLMIA KOMMNETEHLWIA
3 s I3 a3 O n3 thoHaa
g E& §6 & OLIEHOYHBIX
O L 9 O
[«5) T T T ©
= 290 S o CPeacTB)
1 2 3 4 5 6 7 8 9
Pasgen 1. 9neMeHTbl UCTOYHUKOB
nUTaHns. ICTOYHUKM NUTaHUS 6e3 POC TK-1
npeoﬁpasoBaHMﬂ 4acTOTbl
1 1.1. OCHOBHBbIE 3/1EMEHTbI CXEM 45 05 4 OnK-4 TekyLwmn
WCTOYHNKOB MUTaHWUA KOHTPO/1b
2 1.2. ACTOYHUKM TOKA U HaMPs>KeHWs.
Ddu3nyecKre NPOLECChbl HAKOMNSIEHWS, 125 05 4 8 OMK-4 Tekywii
nepefayn 1 npeobpasoBaHUA
o KOHTPO/1b
31EKTPUYECKOI 3HEPTUN
3 1.3. XapaKTepucTUKN 1 3/1IeEKTPUYECKME 85 05 8 OMK-4 TekyLwmn
MOZE/IN CU/I0BbIX 3/1EMEHTOB KOHTPO/b
4 1.4. SnekTpnyeckme Tpe6ovBaH|/|ﬂ K 6.5 05 6 OMK-4 Tekywmn
npoLieccam 3/1eKTPUYECKON CBapKu KOHTPO/1b
5 1.3. CxeMOTeXHNKa NCTOHYHUKOB 85 05 3 OrMK-4 TekyLLwii
nuTaHnsa 6e3 NpeobpasoBaHNs YacToTbl KOHTPO/1b
6 1.6. TennoBble 1 3/IEKTPUYECKME 6 i 6 OnK-4 TekyLumin
peXX1Mbl PaboTbl UICTOUHWUKOB NUTaHUSA KOHTPO/1b
Pasgen 2. ICTOYHUKN NNUTaHUA ¢ DOC TK-2
npeoﬁpaaoBaHmeM 4YacTOThbl
7. 2.1. MpUyYrHbI NOBLILLEHNS YacTOT 6.5 05 6 OMnK-4 Tekywpn
npeobpasoBaHns KOHTPO/b
8.  2.2. CxeMOTeXHUKa UCTOYHMKOB 85 05 3 OMK-4 TekyLLmin
nMTaHus ¢ NpeobpasoBaHMeEM HacTOTbl KOHTPO/b
9.  3.3.TunoBble 6ecTpaHchopMaTOpHble
(C ralbBaHNYeCKOW CBSA3bHO) U
TpaHcgopmaTopHble (C 65 05 6 OriK-4 TekyLLwii
ra/lbBaHN4eCKOl Pa3BA3KOi) CXeMbl KOHTPO/1b
npeo6pasoBatesneit
MogroToBka K NPOMEXYTOUHOIA 37 37 ONK-4 ©OC MA
arrectaumm
KoHTakTHas ab0T
. pavora " 03 OrK-4 ®0C MNA
NPOMEXYTOUHON aTTecTauun (3a4eT)
Bcero 3a cemectp 72 4 4 60

NTOIO: 72 4 4 60





